Role of proteolysis in caspase-8 activation and stabilization.
Caspase-8 is an apoptotic protease that is activated at the cytosolic face of the cell membrane. Activation relies on adaptor-induced dimerization of monomeric caspase-8 and is followed by specific limited autoproteolysis of the linker which separates the two subunits of the catalytic domain. However, the role of this autoproteolysis, which directly activates executioner caspases-3 and -7, is unknown for the apical caspase-8. We have generated linker mutants of caspase-8 that can be proteolyzed in a controlled manner by thrombin or tobacco etch mosaic virus protease, and we use these to define the role of proteolysis in the activation and stability of the enzyme. We show that proteolysis is insufficient for generating enzymatic activity in recombinant caspase-8. Kinetic activation studies using Hoffmeister salts demonstrate that activation is the result of caspase dimerization. However, linker proteolysis significantly enhances the equilibrium for caspase-8 dimerization, thereby increasing the stability of the dimer. Kinetic and fluorescence measurements demonstrate that caspase-8 activation by Hoffmeister salts is at least a two-step event, with the required step being dimerization, followed by an intramolecular event that further stabilizes the catalytic conformation. Autoproteolysis of caspase-8 may be a mechanism for increasing the lifetime of the dimeric enzyme following dissociation from its activating complex at the cell membrane.